SYNOPSIS A simple automated fluorometric method for the estimation of lactate and pyruvate is described. Analyses can be performed at 60/hour and can conveniently determine pyruvate and lactate in the ranges 0-5 mg. and 0-30 mg/100 ml. The methods give a high degree of analytical precision and good yields from recovery experiments.
In studies in intermediary carbohydrate metabolism in this laboratory (Wynn and Doar, 1966 ) the need has arisen for the accurate and rapid determination of blood pyruvic and lactic acids. Enzymatic methods for estimating these intermediaries are well established (Bergmeyer, 1963) (Lowry, Roberts, and Kapphahn, 1957; Greengard, 1956) 21 April 1967. lactate, which provides an alternative to other automated enzymatic methods, e.g. that of Antonis, Clark, and Pilkington (1966) for lactate and pyruvate, and of Hochella and Weinhouse (1965) Triethanolamine hydrochloride, 74-4 g., and 3-7 g. E.D.T.A.-Na salt are dissolved in about 800 ml. distilled water. The solution is adjusted to pH 7-4 with saturated sodium hydroxide, and made up to 1 litre with distilled water. 0-5 M Glycine buffer, containing 0-2 M hydrazine, pH 9-6 Glycine, 37.5 g., 20 5 g. hydrazine hydrochloride, and 2 g. E.D.T.A.-Na salt are dissolved in distilled water, the pH is adjusted to 9-6 with saturated sodium hydroxide, and the solution made up to 1 litre with distilled water.
Pyruvate standard Lithium pyruvate, 37-5 mg. (-100 mg/100 ml. pyruvic acid), is dissolved in 100 ml. distilled water. Dilutions are made to give a range of working standards 0-5 mg./100 ml.
Lactate standard Zinc sarcolactate, 55 mg. (-100 mg./100 ml. lactic acid), is dissolved in 100 ml. distilled water. Dilutions are made to give a range of working standards 0-30 mg./100 ml.
The buffer solutions are filtered before use through fritted glass filters of fine porosity. This is important as it removes dust and other possibly fluorescent particles.
Enzyme The enzyme-coenzyme solutions are made up freshly in sufficient quantities for each batch of analyses, and are kept refrigerated during assay by placing in a crushed ice bath, otherwise there is loss of activity of about 2% per hour. The solutions are made up in 10 ml. or multiples thereof, each 10 ml. being sufficient for analysis of approximately 100 samples. 1962) About 4 ml. of blood is withdrawn rapidly and transferred to a tube containing heparin; then 3 ml. of blood is pipetted slowly, continuously mixing with a small rod, into 6 ml. of 0-6 M perchloric acid in a centrifuge tube surrounded by ice and water. Manipulations are adjusted so that the interval between the midpoint of withdrawing the blood and midpoint of adding it to the perchloric acid is as near as possible to one minute. The tube is sealed with parafilm, the contents mixed carefully by inversion, and subsequently kept at 4°C. Each tube is centrifuged at 3,000 r.p.m. for 5 minutes and the supernatant used for analysis.
PROCEDURE The manifold and flow diagram are depicted in Figure 1 . The sample is aspirated at 0-23 ml./min., air at 2-5 ml., and buffer at 3 9 ml./min. and are joined by a cactus before entering a single mixing coil. The stream is joined by the enzyme-coenzyme reagent at 0O1 ml./min., and both mix in a single mixing coil before entering a 40 foot delay coil maintained at 32°C.
The stream finally enters the fluorimeter flow cell where it is activated by light at 360 m,u and the increase, or decrease, of fluorescence is measured at 470 m,u.
The buffer used for pyruvate determination is the triethanolamine hydrochloride buffer (pH 7-4) and for the lactate determination, the glycine buffer (pH 9 6). The lag, and thus approximate reaction time, of the system is about seven minutes. The samples are run at Automated enzymatic fluorometric method for the determination ofpyruvic and lactic acids in blood 173 60 per hour with distilled water as wash, and using a 1: 2 sample wash ratio cam.
RESULTS
The analytical ranges of the method are 0-5 mg. and 0-30 mg. for pyruvic and lactic acids respectively, and both produce linear calibration curves.
The analytical reproducibility of the method is good, and was checked by performing duplicated analyses on 50 samples. For pyruvate the standard error of a single sample' was ± 0 004, the mean difference between duplicates being 003 over the range 0-5 mg., and for lactate over the range 0-30 mg. the standard error of a single sample was ± 0026 with a mean difference of 0-13.
Results obtained for pyruvate assay (100 samples) were compared with those obtained by a manual spectrophotometric enzymatic method (Landon et al., 1962 Meister (1950) pointed out that muscle L.D.H. is not entirely specific, in that other o-keto and cx, y-diketo acids may react at around neutral pH; however, their reaction rates are so slow that their contribution can be regarded as insignificant.
Many workers have noted the rapid loss of pyruvate from blood samples on shedding (Huckabee, 1956; Bueding and Wortis, 1940; Gloster and Harris, 1962; Landon et al., 1962) and have endeavoured to overcome this with immediate deproteinization. It has further been noted that using perchloric acid as deproteinizing agent there is incomplete recovery of added lactate or pyruvate, and trichloroacetic acid has been substituted because of better recovery yields. The technique of Landon et al. (1962) As shown by the precision of the method reproducibility is good, for there is little or no crosscontamination of samples (Fig. 2) . The proposed method gave pyruvate results that were indistinguishable from those obtained by a manual spectrophotometric method oreviously reported from this laboratory (Landon et al., 1962) .
The nmethod has been in use in this department for over one year and has proved reliable, precise, and economical.
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